To examine the effects of aerobic exercise on bone density at the hip in postmenopausal women.
4. Aerobic exercise programme characteristics.
Primary outcomes.

Methods of synthesis
How were the studies combined? Effect sizes were calculated by subtracting the before and after difference in the exercise group from the before and after difference in the control group, divided by the control group standard deviation. The variance for each effect size as well as correction for small sample bias was calculated using procedures developed by Hedges (see Other Publications of Related Interest no.1). A fixed-effect model was used to pool effect size data on changes in bone density at the hip. Bootstrap resampling (see Other Publications of Related Interest no.2) was used to generate 95% confidence intervals (CI) around the mean effect size. In addition, nonparametric weights were used to weight effect sizes by sample size (see Other Publications of Related Interest no.3).
For studies that included multiple effect sizes because of more than one group and/or multiple measures of bone density at more than one site, effect sizes were initially treated as independent data points. In order to examine the influence of effect sizes, groups, and studies on overall results, analysis was also performed with each effect size, group, and study deleted from the model.
How were differences between studies investigated?
Heterogeneity of effect sizes was examined using a box plot to identify outliers beyond the 10th and 90th percentiles. Each individual outlier was then examined to see if there was any physiological or methodological reason for their exclusion. If none could be identified, they remained in the analysis.
Subgroup analysis was performed using randomisation tests to examine between group differences (QB) according to study design (randomised versus nonrandomised), type of non-exercise group (calcium versus no calcium), years postmenopausal, age, calcium intake, initial bone and mineral density assessment (dual photon versus dual energy X-ray absorptiometry), total minutes of training (length x frequency x duration) and compliance. With the exception of calcium intake, continuous variables (years menopausal, age, initial bone mineral density, total minutes of training, compliance) were partitioned into two groups according to whether the value was greater than or less than the combined group mean. Calcium intake was partitioned into two groups according to whether the subjects consumed less than, versus greater than or equal to, 1000mg of calcium per day. All effect sizes were calculated using the Meta-Stat (version 1.3; see Other Publications of Related Interest no.4). Mixed effects analysis as well as resampling and randomisation tests were performed using Meta-Win (version 1.0; see Other Publications of Related Interest no. 5).
A funnel plot was used to assess publication bias.
Results of the review
Six studies (2 RCTs and 4 controlled non-randomised studies) involving 230 participants (120 exercise, 110 nonexercise) were included. There were a total of 16 groups (8 exercise, 8 non-exercise).
A funnel plot showed no signs of publication bias.
Across all designs and categories, changes in bone density at the hip yielded an average effect size of 0.43 (95% bootstrap CI: 0.04, 0.81). Approximately 67% of the exercise versus nonexercise groups demonstrated benefits. This was equivalent to an overall change of approximately 2.42% (exercise = 2.13; nonexercise = -0.29%) in bone density at the hip.
Examination of outliers beyond the 10th and 90th percentiles revealed four outliers. However, since individual inspection of each outlier revealed no physiological or methodological reason for their exclusion, they remained in the analysis.
The influence of each of the effect sizes or groups of effect sizes on the pooled data was also examined. With each of the 18 effect sizes deleted from the meta-analyses, changes ranged from 0.33 to 0.53. When effect sizes from each of
